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complex ity of these machines. which conttibuted to spiraling costs and Launch delays, appeared 1o
escape notice. The deliciencies eited might be rectified by 1982 in the meantime. however, 1he
military services and the NRP would have o rely ot NOAA satellites wid ather programs for
tactical and strategic mercorological coverage.”™

Having w rely on NOAA for satellite meteorological dita was o hitter pit] for Air Force
olficials 10 swallow. For years they had defended DMSP before Congress and the public as
“indispensable™ to military decision-makers. especially intimes of conflict.”™ To be sure. since the
mid 19705, data from NOAA weather satellites had been received on the Last Coast and tansmitted
to Alr Force Global Weather Contral over an automated weather network, where it could be
combimed with information irom the DMSP satellites and other ground and aerial observations
obtamed throughout the world, Between nid-19%0 and 1983 these data, less thar of the military
weather satellites. would meet most militiry needs. Although the NOAA spacecrsfl were not
designed specifically to satsty tully the high-resolution visual and infrared strategic meteorological
requirements of the National Reconnaissance Program. it would no longer be possible for Air Force
lcaders to ci}aim that these eivil spaceerafl would not-do at all. ;

AT Air Foree Global Wearher Central, DMSP high-resolution data had permined s
ctcorologists Woussess the cloud cover over the Eurgsian continent and issuc rapid lTorceasts that
predicted the pereent probability of obtaining cloud-tree photography over arcas abowt v be
transiegd by reconnaissance spacceratt. These time-critical torccast probabilities of cloud-free
conditions had heen the key determinants in dirceting camera operations and film expenditure. ™ By
mid Tukt, however, many years accumulation of clovd-cover data from all sources permitted
statistival modeting and forecasting, Combined with the NOAA weuther sawlhite data. cloud-cover
now could be predicied belorehand and that estimaie used o direet overbead unagery operations.

Back i 1¥63-1964. only S50-to-60 percent of CORONA  reconnussance  satellile
phologriphs prived Lo be cloud-Lree wish the support of DMSP nictcotological satcllites. Part ot the
difficudly stemmed rom meteorologists at the NRO's Satellite Operations Center in the Pentagon
who at first Tailed 1o properly define cloud cover in tenns ol the velative viewing angle to the target.
Part ol ut stemmed front the dittering terminology used by the intelligence customers who subnutted
wrEet requirements 1o the Committee on Imagery Requirements and Explottation (COMIREX) Tn
14h6 COMIREX adopted as a single standard the World Aeronautical Chart and its subdivisions,

culled World Acronautical Grid Cells, or WAG Cells. Each WAG Cell was o unilform 12-by- 1%
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nautical mieles on a side around the world. Intefligence cusiomers thereatler subniitted  target
requests 1o COMIREX adenuficd by WAG Cell location and sorted by ephemeris  whichever
satclliie orbital race crossed @
particular WAG Cell and at what 1ime.
Al Olfut AFB. the Air Weather
Service's Air Foree Global Weather
Central - began work o a0 thee-
dimensional - cloud  analvsis.  The
programs merged all overhead imaging
and  eiviliwn weather reports o a
global cloud analysis with a spatial
resolution of 25 nm oon a  polar
stercograplie grid, by date and umg of
day. By the lawe lf}(‘-Os,l employing a
software program devised by the Air
Weather - Service. Air Foree  Global

Weather Centrul could  estimate  the

probability of cloud-free access on any

T 18, DVISP Image of the Western Uniced States and
day and tune throughout the vear for Meaieo 2t /3 Naatical Mile Resolution, early 19708

any required targer,”

This effort assumed incrcased impottance m 1972 when operation of a new imaging
satellite began. The catly morting “scoul” mihtary weather satellire furnished weather cenditions
ovor the Soviet Union at Iirst light. These data. used o the clonud analysis and torecast svsicm,
provided cloud-vover estimianes that-were u‘ansmimﬂ from Air Foree Global Weather Central to the
Satelhte Operations Center in the basement of the Pentagen and wsed as u short-lerm forecast o
progran satellite cunera operations m the reconnaissance satellites thar trailed the weather seout
The late moming “assessment”™ weather satellite told how accurate the cloud forecast had been.
derermingd whether 1arget requircnents had been sanishied, and also contmbuted data to the weather
madel. Finally, personnel in the Defense Mapping Agency scamned the film returned by
reconnaissance salellites and repoted actual clond cover to Air Foree Global Weather Central

alierward. Turther contributing to the weather model data basc.™ By the lawe 19705 a high percentuge
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of satelhile petores twken ol the Farth were
free of cloud COVEL, Without these weather
forecasts. only  38-10-40 pereent of  the
imagery returicd would have been cloud-
iree. Probabihibies of clond cover generated
by the weather analysis medel combined
with Tow-ahitude NOAA satellite data thus
met - minimum NRP O stracgic weather
forecasr requirements durjng the 1980-1982
DMSP imerregnum.”™

In December 1982 the first of the
Block 3D-2 mulitary  weather satellites. a
moming bird, was launched successfully
atop an Atlas booster, The second and third
satellites followed the Nirst one into orbit in

Noveniher R3 and June 1987.

respectivelyv. These military: meteorological

I~'ig. 9. DMSP Image of the Red Sea at 173 Nautical
Mile Resolution, early 1970y saelhites onee again supplicd  the global
{Mediterrancan Sca at the top of the inmgc.)

coverige needed by the country's three

mititary services and the NRP - and did so for many imonths. [ndeed. the primary (LS on the first

S0-2 satellie did wol cease tunctioning untd mid-August 1987, providing nearly five years ol

clleetive operation. while the second ceased m November of that year: the third saellite OLS
continued to function nntil mid- August 1091 In the meantime. Defense: Department and NOAA
officials made plans for another improved version of what would become the standard U.‘S‘. el
and militry low-altide weather satellite, Block SD-3 .7 |

Desion studies of a still lareer and heavier Block 5D-3 satellite began in the late 1970s.

but funds for the military version were not appropriated until mid-1980, The 3D-3 satcllites, though

To meet sepurate NOAA weather modeling necds, aprimary NOAA polar-orbating sutellne aossed the Sovies
Union al about 23300 Jocud tene. whide o second v followed ac 83000 e wormog. These thines and wmeeoidable
delavs in rlaving weather data o Al Force Global Weather Cemeal did not mesh well with NRP fowecast requirements.
T Air Foree oflicials brichly considered culling tns series ol DMSP sateflies Block 6 but abundoned the sdea
when President Jinany Caner issucd o dinccuee in lae 1979 that specified muiitary and civil metearological sawetlite
progrins would contime o be conducted separately mnd the ext satedline block chiange, (Prosidential Direative 34,

fwd
b2
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mtally  desimed” w0 be
compatible  for  launch  on
NASA's Space Shuutle and be
laser-hardenaed, ultimnately
would he launched on an
unmanned cxpendable rocket.
This  satellite mounted an
improved Westinghouse OLS
and a larger combimation of
secondary sensors. The length

of the satellite increased from

22 to 24 feet, while the weight

Fig. 20. DMSP Block SD-3 Satellite

rose 10 2.278 pounds. The
RCA spacecrall consisted of the sume basic components as its immediate predecessors, but included
a larger solar army, three 30-amp-hour batteries. and a redesigned sunshade. The center scetion now
sported four pinwhecl wmperature comtrol lowvers on four of its Nive sides. These and other design
improvements combined 1o give the 30D-3 an anticipated mean mission lifetime on orbit of five
years (60 months). The first of xix S13-3 spacecratt was scheduled to-be delivered to the Air Foree in
June 1990 Following the loss of the Space Shuttle Challenger in January 1986, however, all of
them were rescheduled Tor launch atop modified Titan-f1 intercontinental ballistic missiles.

After the introduction of the DMSP Block 3D-1 satellites, Air Foree leaders realigned the
organization and operation of the progranmi. Responsibility for launching DMSP spacceralt
transferred in the mid-1970s from the Swategic Air Command (SACH w0 the Acrospace Deflense
Command. and then o the Air Foree Systern Commiand's Space Division. When the Air Lorec
established a Space Command in September 1982, the new organizaton gamed lrom SAC
responsibility for operating the ground stations in Maine and Washington State.” and the DMSP

Command and Control Center at OlTutt AFB. Following the disruption that occurred with the gap in

“Civil Ciperational Remiote Seosog. 23 November [U79
L 1S ’ ) A ] '
I 19718 e DMSE program also. hud armaneed for data readont amd relay ot weather data from a third
site, the Adr Foree Sarellitg Conmral Facility tacking station in Tawail

Vo
e
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stellite coverage durmg the early 19505, and despite the inter-command pohtics that attended the
organtzational realignment. in 1987 the operational DMSP received the management attention it
deserved. met its strategic and tactical cmﬁminhents, and could be judged reasonahly Nne-tuned.

Fine-tuncd or noL between 1962 and 1994 the Detense Mewcorological Sateflite Program
had sparked a revolution in overhead meteorology. It introduced the “wheel-mode” aperational
satelhte, novel atttude-control svstems, new satellite-rmacking programs. and the operational use ol
infrared. imagery w© the field of meteorology, Beginning in 1966 it acquired a tactical as well as
‘stmtcgic capability and furnished the needed weather support for both activities, Indeed. DMSDE
sign:il'lu:;-ml.]y increased the image-search system ellectiveness of NRO reconnaissance satellites and
of SAC SR-71 and U-2 reconnaissance aircraft, while it markedly reduced the number of acrial
meteorotogival sorties. The integrated Block 5 introduced the Girst systems approach that 1ufncd on
the user's requircnients. All the while, the mean mission lifctime on orbit of the military
meleorological satelies nereased from 90 days i1 Block 1 o Gve vears on the most reeent Block
SD-2 thights. These successes were tempered in the 1970s by the layering of mumagement and the
introduction of increasingly complex spaceerall that brought with them program delays, incrc-aécd
costs, and, ultimately. the gap in weather coverage that occurred in the varly 19805,

The Detinse Mceteorologieal Sawclhite Program, cortainly during the carly vears and at
least until the carly 19705, made do with less. o those vears, DMST developiment and production
wis accomplished with fewer personnel and ar less. than one-half the cost of equivalent NASA und
FJcparlanl of Commerce ellorts.™ Pushed w aperational staws within 24 months, the DMSP
demonstrated  remarkuble technical performance Tor both strutegic and  tuetical applications.
Considering its cost and performance in the mid-1960%, Commerce Departiment Jeaders told ther
counterparts at NASA thar they would adopt the DMSP wheel:mude spaveerall in place of Nimbus
as the standard for lw-altimide. polarsorbiting meteorological apphicatons. That chowe was made
omnal in the mid 1970s when the DMSP Block 3D three axis-swbilized spacecraft also was
sclected foruse m both progeams. But the chaice ol a commimon spacceraft bus highlighted the near .

identical coment of the crvil and military low altitude incteoralogical satellite programs.

o g < eyt e - - e T T e R Y 5t 4 B
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Allerword

Larly 1n 1993, once again prompted by the Office of Management and Budget and
Congressional committees 10 justify separate military anc civil polar orbiting ineteoralogical
satelfites, vepresentatives of the Department of Defense, the Depariment of Commerce’s NOAA
and NASA reconvensd Lo study the ssuc. Members of this group meost likely were unacquainted
with the interdepartmental study conducted by their predecessors thirty-two years before in 1961, a
sty thar had prmil.u:e.d plans For-a National Operational Metcorological Satelhie Svstem. Because
of security restrictions only recently lifted. they surely were unacquainted with the most sigmficant
aspects of the history that vou have just read. But unlike events in 1961, the weehnolopy for space-
hased meteorological observation now was well developed. the imemnational sensitivity associated

with overhead reconnaissance had all but disappearcd. and weather satellites were in operation in

arbit around the clock. Hardly o anvone’s surprise. and with much greater assurance, members of

the 1993 stdy reached conclusions similar te those of 19610 a single program would chminate the
need for dupheate satellites and ground stations, it would reduce the number of people mvolved
along with the corresponding costs. and it coudd be made to satisty both civil and nlitary

i

requirainenits [or “operational, space bascd, remotcly-sensed, environmental daa™ But this last
propusilion rermains open o question. [ history s any guide, atompts o acquire advanced weapon
systems (e.g. the TEXCF-111) that will do everythimg Jor evervone more ollen than not have faled
o achieve that goal, and have cost more in the bargain,

Nevertheless, the 1993 interdepartmental  study.  after  appropriate  departmental
coordination and approvals, led later that vear to the preparation of a tri-agency™ plan to combine
the twov weather satellite programs into one. But the word “combine.” would not be used. Perhaps it
suggested burcaucratic fool-dragging. 11 not myopia, and a substwte was selected o its place one
that imphed a new mitative, On 5 May 1994 TPresident William Clinton issued o Presidential
Decision Directive announcing the choice.” and. coincident with it the Deparmments of Defense.
Commerce. and NASA released the “Implementation Plan for o Converged Polar-orbiting
Environmiental Satellite: System.”™ The plan ercawed an Inegratedd Program Oflice that would
develop. acquire, and operate the converged National Polar-or’bitihg Operational Lovironmental
Satellite System (NPOESSYL 1 lormed an Exceutive Commitice composed ol semor oflicials trom

all three government agencics that would serve as a board of directors and cnsure that e NPOLESS

T
N
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.
indecd mct the requirements of cach. And. under the terms of the plan, euch agency shared

responsibihty for difTerent elements of NPOESS. The NOAA held “overall responsibility for the
converged systen).” including operating the satellites-on orbit and representing the program wo the
varous ¢ivil and imemational comnumities involved. The Defense Department became responsible
lor contracting and acquiring the new mcteorclogical satelbites and for launching them. Finally,
reminiseent of the division of Tabor in 1961 that produced Nimbus, NASA assumed responyibibity
tor ~facilitating the development and incorporation of new cost-cliective technologics into the
converged system.™ |

The NPOESS program office. located at 2 NOAA facility in Silver Spring, Marvland,
opened 1ts doors on 3 October 1994 Four years later, in May 1998, the NPOESS program director
assumed respongsibility for controlling DMSP satelliies, along with the NOAA polar orbiling

satellites. On 11 June the Air Force Space Command 67 Space Operations Squadron, which had

previously operated DMSP satellites lTrom a control center ocar the old SAC [Headguarters m -

Omaha, Nebraska, mactivated. It brought to a close an effort begun in secret to meel the
mateerological needs of the National Reconnaissance Office and its National Reconnaissance
Program nearly four decades belore. in 1961, Alter May 1998, civilians at the NOAA's Satellite
Operations Control Center in Suitland conducted spdec (light operations for all polar orbiting LiS.
weather satelliees, though the Aiy Foree established a backup satcllite operations center, manned by
LSAF Reserve personnel.at Schriever Air Foree Base near Colorado Springs, Colorado. Sometime
late in the first decade of the new Millennium, NPOLSS satellites will become available as
replacements for the current Block SD-3 DMSP and NOAA satellites. as they cxpire on orbit.”” But

that is another history in the making,
Acknowledgments

When in carly 2000 the NRO declassilied ils metcorological satellite history. it became
possible for me to share an early version with somg of the original participants who had Icft the
program and. along with i, their scearity clearances many years before. On receiving word of the
declassilication. several of them also corresponded with me. sent unclassified documents tha
they possessed. and Lwo prepared written memoirs, Altogether. they corrected errors of fact and

added details not otherwise tfound in NRQ and Air Force documents. and i the process
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contributed mighuly o this work. Aamonyg those whe Gomished vinal records or recollections, |
am most especially indebted o Thomas O, Haig, Richard L. Geer, Ronald L. Mintz, James R.
Blankenship, Jobn 1. Qack) Kulpa, and Tohn D Cunnmgham. At one time o another, cach one
ot them ware ove witnesses to and plaved active roles i the story; mdeed, Jobn Cunningham.
who first served DMSP as an Air Foree ofticer in the 1970s and 1980s, is currently the System
Provram Direcror tor the Integrated Program OTce/NPOESS. F'inu':ll.‘_v. special thuanks are owed
o my colleaguc Mauhew Dm:ring. who tescarched and prepared the DMSP Launch Record

tables. and placed carcfully the illustrations that appear in this work.
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Table 1
DMSP Launch Record

* Scout Rocket

DATE - LAUNCH ! LAUNCH | PAYLOAD | PERCENT REMARKS
) \FHI([F_ MSITE SUCCESS
5-23-602 Scout PALC DMSP (= Fatled o Oibit;
V-112 SLC-2 Block | 2" Grage Fxplidded *
§:23-02 Seout PALC DMSP 0% SUCCess;
Vo117 SLC-3 Block 1 EMD 6-11-63
1963 Scour PALC DMSP 66.6%, Tmproper Orbil;
V=126 SEC-8 Blogk | First DMST with
. | Totrared System
da2frer Scout PALC  DMSP 33.3% Failed to Orbit; |
P¥-121 SLC-S Block | 3 Stage Fxploded *
42763 Svout PALC [IMSP T6.6m lailed to-Orbit;
| V132 SLC-3 Block | 3 Stage Failure
’!

Abbreviations: DMSP - Detfense Matcorological Satellite Program: FMD = End of Mission
Daic; PALC = Poimt Arpuctlo Launch Complex; SLU — Space Launch Complex

® An investigation after the V-121 failure revealed that the Range Satety Otfficer (RSO} umed
off the Cammand Destruct (C1)) transmiitter when the Range was proneunced “Clear™ from any
debris that mighr resutt from o catastrophic maltimetion. What the RS0 [ailed o consider was
that with the CD transmitter tumed off. the Scout receiver, equipped with an autematic gain
control onboard the rockel. began searching lor the next strongestsignal. The next strongest
stamnal tumed out w be a radio staton broadcasting nmsic in the 1.os Angeles hasin. Baved on the
investigation. when anale voealist chunciated the consonant “p” the receiver mterpreled it as the
coded destruct signal, '
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Fable 2

DI\‘ISP L,au“ch Rcclord L

Thor-Agena D Rocket *

| DATE LAUNCH  LAUNCH | PAYLOAD | PERCENT - REMARKS
VEHICLE SITE SUCCESS
1-19-64 Thor- VALDR Two DMSE 106" - Success;
Apena ) SLC-TW Block 1 EMD 7-10-04
4 satcllites &
I L EMI) 3-17-65
n-17-64 | Thor- VAFB | Two DMSP 100% Success;
. Agena D SLC-TW Block 1. LMD 2-16-66
satcllites &

|

LMD [0-15-65

Abbreviations: DMSP — Defense Mcteorological Satellite Program: EMD — End of Mission
- Date: S1.C - Space Launch Complex: VAIB - Vandenberp Air Foree Base

* The Thor-Agena launch vehicle carnied two DMSP satellites simultancously.
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Table 3

DMSP Launch Rcc.or_d

Burner [ Rocket

DATE LAUNCH  LAUNCH | PAYLOAD | PERCENT REMARKS
‘ .\"EHICI.E SITE SLCCESS
| 1-18-65 Burner | VAFB DMSP 0%, Failed o Orhit:
| SLC-10W Block 1 Payload shroud
failed o separate
3-158-05 RBumer | VAFR DMSP S0, SUICLENS:
' SLC-10W Block 1 LMD A-15-65
5-20-63 Burner 1 VAFDR DMSP (0,60 SUCCess;
SILOC-T0W Block 3 EMD 2-16-67
9-9-65 | Burner VAFB DMSP 75% Sucuess:
SEC-10W Block 2 EMD 9-22-66
1-7-66 Bumer | VAFR DMSP ol Failed to Orbit;
S5LC-TOW Block 2 Upper stage Jailed W
1Ml
33066 Burner | VAFB | DMSP 66.6% Success:
SLC-10W Block 2

Abbreviations: IDMSP — Delense Meworological Satellite Program; EMD - Eod of Mission

LMD 3-3-68

Date: SLC ~ Space Launch Complex: VAR — Vandenberg Air Foree Base

4
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Table 4 o
DMSP Launch Record
Thor/Burner [1 Rocket, Block 4 Satellites
"DATE LAUNCH | LAUNCH | PAYLOAD | PERCENT | REMARKS
. VFHICLE | SITE SUCCESS
9-13-02 r’I'!hzsr-"'}’f}lxrnz‘:r VAFR DMSP 1 Q0% Success:
[l SLEC-10W | Block 4A EMD | [-3-6%
[T 3.%-67 | ThorBumer VAFB DMSP L Q0% Suecess:
1l SLC-10W | Block 4A LMD 5-1%-67
%-23-67 | Thor/Burner VAFB DMSPE {102, - Suciess;
B! SLOC-10W | Block 944 LMD 3-13-68
10-11-67 | ThorBumner | VAFR | DMSP 100% Success:
i SLO-10W | Block 4A EMD 6-23-6%
52368 ThorBumer | VAFR DMSP 100%, Success:
| 11 SLC-10W | Block 4B EMD 5-26-65
10-22-68 | Thor/Bumer | VAFH DMSP LO04, Sucvess:
; 11 SLC-10W | Block 413 LMD 9-19-70)
7-22-69  ThorBumer | VAFR DMSP T00%, Success;
Il | SLC-10W | Rlock 41 FMD 3-19-71

© Abbrevitions: DMSP = Defense Meteorotogical Satellite Program: FMD = Fnd of Mission
Pate: S1.C = Space Launch Complex; VAFB — Vandenberg Air Force Base

* One Additional DMSP Block 4B satellite was manufactured, bur not launched. The satellne,
also known as 4B-4. was donated 1o the Chicago Muscum of Science and Industry.

41
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Table 5

DMSP Launch Record

Thor/Burner H Rocket, Block 5A & 5B Satellites

DATFE, | LAUNCH | LAUNCH | PAYLOAD | PERCENT | REMARKS
VEHICLE | SITE | SUCCESS
2-11-70 | Thar/Burner VAFR DMSP [0, SUCCess!
: 0] SLO-T0W | Block 3A EMD 3-19-71
C9.AL7 ThorBurner VAIB DMSP L0675 - SUCCESS:
T SLC-10W | Block 54 | EMIY 2-15-T1
1 '
e e e - | - ; .
24771 ThorBumer | VAFB | DMSP 100% Success:
M 0 SLC-10W  Block SA LMY 3-3-73
" 10-14-71 » Thor/Rumer  VAFR DMSP T Success:
I SILC-10W  Rlock 3R EMD 4:27:72
3-24-72 | ThorBurner | VAFR DMSP 1 100% Success:
1 SLC-10W | Block 5383 ENVID 2-23-74
11-9-72 | ThoriBurner | VAFB DMSP 100", Suecess:
1 S1C-100 | RBlock 5B EMD 5-22-75
%-17-73 | Thor/Burasr VAI'R T DMSP L Steeess:
I SLC-10OW | Block SB | EMD 1-24-77
.. 4—??:”_4  ThorBurmer VAFR DMSP L0, - Suceess;
: Tl ' SLC-10W  Block 5B LMD 5-27-76

1 e -

Abbreviations: DMSP — Delense Moorological Sarellite Program; UMDY — End of Mission
Date: ST~ Spatee Launch Complex: VAFB - Vandenberg Air Foree Base

G en e e s o e L i
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Table 6

DMSP Launch Record
Thor/Burner Il Rocket, Block 5C & 5D1 Satellites

DATE | LAUNCH | LAUNCH | PAYLOAD | PERCENT REMARKS
VEHICLE SITE | SUCCESS
§8-9-74 | ThorBurner VAFB DMSP 100 SUCCESS:
I SLO-TOW Block 3C ' LMY 12-1-77
3-24-75 | Thor/Burner VAFB DMSP 100% ' sSuccess:
11 SLOC-10W Block 5C o EMD EE-30-77
2-19-76 | Thor/Burner VAFR DMSP 04,4 ' Faited to Orbit;
! H SLOC-10%W | Block 5C Improper fucl
! loading
f - |
9 1-Te | ThorBumer VAFB DMSP 93 ! Success:
: 11 SLO-10W | Block 3D ' : FMD 9-17-79
|
| ;
! 6-5-77 | Thor/Bumer VAFB DMSP Q3 20y | SUCLESS:
v 1 SLO-10W | Block 3DI : LMD 3-19-50
! . |
L ” |
! S-1-7% | Thor’Burner VAR IIMSP 95.5% f SUCCCss:
' ‘ n SLC-10W-| Rlock 3N ' FMD 2-28-84
6-6-79 | Thor/Bumer | VAFB DMSP 95 7%, Success:
I ST.C-10W | Block 3D i FEMD R-29:-80
| 7-15-80 | ThorBurner | VAFB DMSP | 9L7%  Failed 0 Orbit;
11 SL.C-10W | Black 3D - L Stage Failure

Abbreviations: DMSP — Defense Meteorological Satellite Propram; LMD — Lnd of Mission
Date; SL.O — Space Laanch Complex; VAFB ~ Vandenberg Air Foree Base

43
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Table 7

DMS]_’ Launch Record

A'tlas E Rocket

DATE LAUNCH | LAUNCH PAYLOAD | PERCENT REMARKS
- VEHICLE SITE SUCCESS
12-21-%2 0 Allas F YVAFB DMSP TO0" Sucress;
: SEC-3W Block 502 LMD 8-24-87
1 .
o S N R N - - |
TI-18-83 . Atlas E VAFB [IMSP 100 Success; :
SLC-3W  Block sP2 EMD 10-17-87
6-20-87 0 AtlusE | VAER DMSP 100, Success.
| SIC-3W Block SD? LMY K-13-9]
2-3-K% Atlas If VAFB DMSP 1DO% Success:
SLO-3W Block 502 EMD 2-24-92
124190 Atlas I VAIB DMSP 100" Success:
: SIC-3W  Block 5D2 LMD 2-8-95
11-25-4] Atas L VAR ' DMSP FO0% SUCCEss:
) SLC-3W . Black 502 LMD 8-30-00
! ; . l
X ! | . .
%2904 Atlas I VAFB 1 DMSP | 1002, Suecess: |
. SLC-3W Block 3D2 - LMD 4-25-47
: @,
3.24-495 Adas L VAI'B DMSP 100% - Success:
SLC-3W | Block D2 EMD NGA

Abbreviations: DMSP = Detense Mcetcorological Satcllite Program: LMD — Lnd of Mission

Date: SLC - Space Launch Complea; VAFB — Vaodenberg Air Foree Base
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Table 8

DMSP Launch Record |

Titan [l Rocket

LAUNCH PAYLOAD

DATE LLAUNCH
VEHICLE SIveE
407 Titan 1L VAFB |

C12-12-99

|
|
i
i
4

11-14-01

Titan H

Tivan 11

SLO-4W

VAFB
SLO-4W

" VAFR

SLC-4W

DMSP
Block 5D2

DMSP
Block D3

DMSE T

Block 3N3

PERCENT

_ SUCCESS

100

| 0,

REMARKS

Success,

LML N:A

Sucaesy;

EMD N/A

B -Pqn_lgde_d— T?;Hmal

Nate

Abbreviationy: DMSP — Delense Moteorological Satellite Program: EMD - Lnd of Mission

Date: 51.C = Space Launch Complex, VAFB = Vindenberg Air Force Base

Approved for Release: 2018/12/21 C05102030




f.

[l

e

Approved for Release: 2018/12/21 C05102030

"REFERENCLES

Any photography of the Faith’s surtace from space. RAND reminded the Air Force. had w
acewr when “weather permits ground observation.” Robert M. Salier, I, James E. Lipp. and
Richard S, Wehner, Lvifine of o Satellite Vehicie for Reconnaissanee (Santa Monica: The
RAND .Corporatton, R-217, Aprib 1931 p. 8 Sce atso. W, R. Cartheuser. Heather
Degradutien of Reconnaissance {Sama Monica: The RAND Corporation,  D=H3. 10
Necember 1956), The first serious evaluation of a meteoralogical satellite and what it could
e expeeted w0 do tor synoptic weather analysis, needless 10 siy. also wok place at RAND at
the same time. See Stanley M. Greenfield and Williame W Kellogg, Taquiny into the
Feasihifiny of Weather Reconncissance from a Satellire Vefticly (Sama Monica: The RAND
Corporation. R-ZIK. April 1951). See also, Karl R. Johannessen. The Meworofogicadl
Factars Affecting Photographic Recemmaissance from Ferv High Altitudes. Ar Weather
Serviee Technical Report 1540 May 1961, An informed review of carlv metcorological
satcllite developments can be lound in David S Johnson. “Fvolution of the LS,
Meteorological  Sawcllite Program. Some Remmiscences,” Buflvtin of the  American
Meicovedogical Societe. Vol 75, No, 9, September 1994, pp. 1703-1708.

[t Col James B Jones. ~The National Weather Satctlite Program: Its Utility as a
Cimtmbution to Military Weather Support and as a Peaceful Instrument of LS. lorcign
Policy.” Rescarch Report prepared for the Air War College, Atr University, 1965, pp. 1-2,
The National Reconnaissance Program, created in 1961 by the Cenrral Inrellipence Agency
and the Deparmment of Defense, included all United States “satellite and  overflight
recommaissance projects whether overt or covert,” The National Reconnaissance Office
(NRO headguartensd in the Delense Departiment, managed the NRP.

Ltr., Thoamas O, Haig o Lt Col. Richard Dickover. TIQ AWS/DON, no subject. 13 Nov
1984 p. 1. See also, Robert Perry, A History of Satellite Reconmaissunce, Volume 1A
SAMOS, 1972 pp. 211-213; '

Richard L. Geer. “Comments on the Farly Years of LS. Space Programs: Recollechions of a
Participant.” 19949 p, 3.

Lir. Hag wr Dickover. p. 2

Ralph B. HotTman and Thomas O. ITaig. “Space Uses of the Farth’s Magnetic Field.” Space
Svstems Division. Air Force Systems Command, October 1964: also, Robert 1. Perry. 4
Histor: of Sutetlite Reconnaissance. Vol TTA. SAMOS, pp. 2232224, The term “wheel
mode” meant arspio-stabilized satelhite that took a picture of the Larth cach ume it revolved.

Perev. Vol TIA, pp. 22122220

Rpt. Prosoam 417 - Militar: Meteorological Sateflite Sestem, [1Q AWS0P, 1 June 1966, p.

46

Approved for Release: 2018/12/21 C05102030



16

14,

15.

6.

h

Approved for Release: 2018/12/21 C05102030

Lo, Haog 1 Dichover, p. 2; Perry, Vel HA, p. 254,

Lir, Tlaig 10 Dickover, p. 3. SAC leaders had wanted for somce time to ger into the space
business and the meteorological satellite operation, which was of particular interest, meshed
nigely with thar desire and with the command’s requirements for world-wide weather data.
Sve Lir, General Thomas S, Power., CINCSAC, to General Thomas D). White, Chief of
Staff. USAE, regarding TIROS weather sotellte. 1 December 1960 (Thomas D. White
Papers. Library of Congress. Box 3. 2-1538AC.),

. Interview, Thomas . Haig with the author. the Pentagon, 6 Ociober 1995,

Perry, Vol UA, pp. 268-70. The Block 5 satellites would mount vastly improved sensors.

with the IR and visual line scanner viewiny the barth through a beam splitter, operating
simiultancousiy. The resulting images thus could be overlnd,

. fhid.. pp. 290-291,

Captains Richard T Greer, JTames F. Roberts, and Calvin H. Markwood, “Bevelopment of
the Bumer Space Launch Vehicles,” Space Systans Division Awr Force Svstems Command, -
1906, Also, Geer. "Comments on the Early Years.” pp. 8-9. Officials of the Douglas
Aircraft Company that manuiactured the Thor tockets put the new launch  chicle
caombination “on the front burner.”™ Thus the nanie “burnegr (number) 1.

Ibidd. pp. 11-12:

Lir. Thaig 1o Dickover, pp. 2-3.

. “Weather Bureau Rejects Nimbus for Operational Satellite Program,”™ Aviation Feck &

Space Technolog. 7 Oct 19630 DOC/USWB-NASA Nows Release 63-2200 “NASA-
Weather Bureau Announce Nunbus Agreemcot” 4 0ct 1963, For a description o NASA™s
NRO-denved TOS, see NASA News Release 64-125, “Operational Weather Satellite Study
Compleied, Contract o be Negotiated for TIROS Opcrational System.™ 28 May 1964 for s
appearance ax an operaring weather satellite, see Tames F. W Purdont and W. Paul Menzel.
“Evolution of Satellite Observations in the Lnited States and Their Use in Meteorotogy,™ in
Jomes R. Fleming., al, Hivtorical Essavy on Meworology, {9(9-1995 (Boston: The
Dmond Anmversary 1hstory Volume of the Amenican Meteorological Society. 1996}, pp.
107-19: see also. Lir, David 8§ Johuson, US. Weather Burcau, Department of
Commerce (DOC), 0 Col. Thomas O, Hag, 29 June 1965, regarding Program 417
(DMSPY contributions o the NOMSS, :

Rpt. Mewwarcdogical Senedfite Backgronnd, HQ AWS/OP, June 1963, p. 2.

- Rpt, AFSCAAWS Ad Hoe Report on Mercorologicad Sarellite I:'rr".-g.l‘{.'ml\'. Appendix A, US,

Meteorological Sateflite Programs. 1 May 1966, p. A-13.

Approved for Release: 2018/12/21 C05102030



20

7

.

30,

Approved for Release: 2018/12/21 C05102030

- Rpt. APSCAANS Ad Hoo Report on Meworological Saretlite: Reguirenents and Svstenns.

Appendix I Use of Progron 417 Data in Military Operations. | May 1966, ppo -1 F-2

b pp. b-2 0 F-3:0 Rpu Program 417, no author indicated. 8 April 1969, p. 1oand Ry,

Pragram 1 7-Militare Metcorotogical Satellite Svstem. HQ AFSC/MSFELU, June 1966, pp.
-2

Memorandom. from Brockway McMillan, hwder Scerctary of the Air Foree. to General
dohn P MeConnell. CSAF, “Program 417 Managenent.™ 22 June 1965; preliminary
planning i’ Memo. Brockway McMillan, Undersecretary of the Air Foree, 10 Chiel ol Stafl,
USAFE. "Program 417 Program Management," 22 June 1963,

- Rpu Review of the Defense Svsrems Application Program (DSAP), Program 417, NRO

document 77R96-72, p. 35

Jotm L. MeLueas. A New Look From USAF's Weather Satcllites.” tir Force Magazine,
June 1973, pp. 64-67.

CRpl, A Review of the Defense Systems Application Program (1SAP), Propram 417,

NRO dovument 77R96-72, p. 10,

Chid, pp. 9-100 also, Rpt. Progrom 417 Mifiary Meteorological Safeliite Svstem, HQ

AFSCMSELL June 1966, p. 6,

> ohn L Kalpa, telephione intervicw witly the author, 27 July 2000,
- Geer, “Conunents on the Larly Years.” p.17

. Brighmess varies by many orders of magnitude and posed o data link capacity problem. The

user: Dlowever, wasn't as muech dnterestéd m the brightness of o scene as he was in its
althedo—irs reflectance. As Geer deseribed the solution: “We devised wosimple scheme. We
placed a sutlably shaped Tight sensor on the spacecrait w “look over s shoulder” o
determime sun (or moony llumination. What the satellite sees roughly corresponds o Uie
ilwnination on the scene below. By dividing the brightness sigmal Irom the primary eanh-
facing sensor by the brightness signak from the illumination scnsor, the albedo of the seene
i left. Since albedo only varies over one arder of magnitude (1.0 1o O, perfectly reflective to
perfectly hlack ). the [data] link problem was sobved.”™ Mhid.. p. 20,

L, James R, Blinkenship to the aathor, 23 September 2000: alsa. Geer, “Comments on
the Farly Years” p 18

- Kulpa, wlephone interview: Geer. “Conmaments on the Farly Years,” p. 19,

- Paper. “Program 417 (UL no author indicated. 8 Apr-1969, p. 30 Rpl, A Review of the

Deferve Sustemns Applivation Program (DSAP), Program 417, NRO document 77589672, p.
1.

Approved for' Release: 2018/12/21 C05102030



Y]
tad

L
4=

(9]
tn

Approved for Release: 2018/12/21 C05102030

- Memorandum. trom Alexander Flo Flax (Assistant Secretary ol the Aur Loree), Robert AL

Frosch (Nuvy), and Charles L. Poer fArmy ). fo Jobn S. Foster. hr.. DDR&E. Subj: “Program
417,75 March 1969 ¢ ‘

- Memorandum, John S. Foster. Jro. DDR&E, 10 the Assistant Scercuarics of the Army.

Navy, and Air Foree (R&D)Y, “Program 417,729 March 1969.

- Rpld Review of the Dicfense Systenrs Appdication Program (DS4P) p. 10

36. See DMSE Launch Record. Tables 3 and 6.

40.

41,

4%,

44,

CAbid., p. 300 Paper, J. RO Blankenship and L) MoCGhinchey, “Evolution ol the Blogk S

7. loterview, Le Col. Ricbard 1+, Picinso, IYMSE Program Flement Momitor. with the author,

the Pentagon, 12 August F9R7.

- Rpt, Detense Mereorofogical Sareflite Progran, 29 January 1976, p. 2

. Lhist Directorate of Space, DCSRescarch and Devclopment, 1 July 1972-31 December

1972, p. 63: Geer, “Comments on the Early Years,™ p. 22,
Hist Air Weather Service, 1976, Vel 1. pp. 189-190,

Rpt. “Block 3120 A& Compendium.” USAF Spave and Missile Systems Organization, Juby
1975, p. 28

Spacceralt 0 Mect Changing Military Needs.” September 19749,

Block 3D, A Compendium,” pp. 36-41.

. Ahid. pp. 3243,

S Geer, Comments on the Early Years. p. 23,
v. Blunkenship and MceGlinchey, p. 30,

o Ihst, Alr Weather Service, 1976, Vol L pp. 207-209; Hist. Space and Vhissile Systemns

Organization, { January 1977-31 December 1977, Vol |, . (K2,

Lir. John D. Cunningham to the author, 1% September 2000, with comments on drafl
MIANUSCTipL. '

Hist, Space and Missile Systems Organization. | July 1973-30 June 1973, Vol 1, p. 399
Inrerview, Picanso with the author, 12 August 1987,

40

Approved for Release: 2018/12/21 C05102030



0.

v
I-J

LA
w¥

o0,

ol

62,

Approved for Release: 2018/12/21 C05102030

Hist. Space and Missile Systerns Organization. | October 1979-30 September 1980, Vol |
pp. 212-2130 Blankenship and McGlinchey, p. 306: RCA Chart, Defense Meteorological
Sawcllite Program, n.d.. and Letter. Cunningham to the awthor. 18 Septembier 2000,

Ahist Aar Weather Service, 1979, Vol 1. pp. 192-196.

- Hist. Space and Missile Systems Organization, 1 October 1979-30 September 1980, Vol 1.

p. 2030 List. Space and Missile Systems Organiation, 1 October 1950-30 September 1981,
Vol Lp. 270

3. See, for uxzm‘n_p]c.f’\.hi. FEmie R. Dash and Maj. Walter . Myers, “The Métcorological

Satellite: An Invaluable Tool lor the Military Dectsion-Maker,” Air University Review, Yol
24, No. 3, March-April 1978, pp. 15-24,

M. RpL oA Review of the Detense Svystems Application I‘mqnm} (DSAP), Program 417 NRO

T7896-72. 1972, p. 20.

. Interview. Donald E. Welzenbach., CIA Historian, with the author, 7 Janoary 1987,

Interview. [t Col. Robert E. Peterson, Aw Weather Service Representative o NRO Stafl]
with the author, 15 October 1987 Geer, ~Comments on the Eorly Years.” p. 21

Cdhid A Review of the Defense Systems Application Program (DSAP). Program 417." pp.

H-23,

- Interview, Welzenbach with the author.

. Hist, Space and Missile Systems Organization. | October 1979-30 September 1950, Vol 1.

p. 214 Minutes. DMSP User's Working CGroup (USWG) Meeting Minutes. 2% 'ebruary
19%6 and 11 January 1987 Dircctive. "Program Managenent Directive tor DMSP.” 20
Qctober 19R86.

CRpu A Review of the Dafense Svstem Applicarions Program (1S40, Prograin 477, Table X.

DSAPITOS Cost Comparisons. p. 33 See also. Memo. 1HQ USAFRDS 10 SAERD {Dr.
tlax). "System Comparison.” 2% I'ebruary 1969, Awh 3. Cost Analysis.

National Environmenial Satellitc Data and Information Scrvice News Release, “The
National Polar-orbiling Operational Satelle Swstem (NPOESS)”™ Puhlh, Adtaies. 6 Imudr\
l‘)q‘} o I

Presidential Decision Dircetive/NSTC-2. 5 May 1994,

NESDIS News Release, 6 January 1999, p. 2,

3, i, p. 30 Alr Foree News Release. “First Satellite-Flying Unil Inactivated.”™ 12 June 199K,

Approved for Release: 2018/12/21 C05102030



Approved for Release: 2018/12/21 C05102030

\pa s

ey

o Pobifection te
UNELASSITIER

e nw m— i o o

Approved for Release: 2018/12/21 C05102030




	0005102030_0001
	0005102030_0002
	0005102030_0003
	0005102030_0004
	0005102030_0005
	0005102030_0006
	0005102030_0007
	0005102030_0008
	0005102030_0009
	0005102030_0010
	0005102030_0011
	0005102030_0012
	0005102030_0013
	0005102030_0014
	0005102030_0015
	0005102030_0016
	0005102030_0017
	0005102030_0018
	0005102030_0019
	0005102030_0020
	0005102030_0021
	0005102030_0022
	0005102030_0023
	0005102030_0024
	0005102030_0025
	0005102030_0026
	0005102030_0027
	0005102030_0028
	0005102030_0029
	0005102030_0030
	0005102030_0031
	0005102030_0032
	0005102030_0033
	0005102030_0034
	0005102030_0035
	0005102030_0036
	0005102030_0037
	0005102030_0038
	0005102030_0039
	0005102030_0040
	0005102030_0041
	0005102030_0042
	0005102030_0043
	0005102030_0044
	0005102030_0045
	0005102030_0046
	0005102030_0047
	0005102030_0048
	0005102030_0049
	0005102030_0050
	0005102030_0051
	0005102030_0052
	0005102030_0053
	0005102030_0054
	0005102030_0055
	0005102030_0056
	0005102030_0057

